Seed quality standards enable seed users to achieve their objectives in the establishment of uniform seedlings to a high and reliable level for a range of agricultural and horticultural crops, growing systems and market outlets. Quality standards of commercial seed lots are determined by their positions on the seed survival curves and the shape of their germination progress curves. Although comparative descriptions of germination curves can be achieved by the calculation of the mean germination time (MGT; delay to radicle emergence), single early counts of radicle emergence provide a convenient means of predicting MGT and differences between seed lots. Evidence is presented for an ageing and metabolic repair hypothesis as the overall physiological basis to explain the principles behind the standard germination and vigour tests (ageing, electrolyte leakage, cold test, germination rate and seedling size). The work of the International Seed Testing Association (ISTA) in developing convenient, inexpensive and internationally repeatable tests is illustrated.
Introduction
The meaning of the term 'seed quality' and the standard required depends on the requirements of the user. Growers of wide-spaced crops that are sown to a stand, such as maize and sugar beet, expect high and reliable emergence close to 100%, as do vegetable transplant producers. For gene banks, longevity and the maintenance of genetic integrity are the paramount quality attributes.
The universal quality standard is the germination test performed according to rules in which the count of normal seedlings is the criterion of germination (ISTA, 2010) . The practical expression of quality does, in some production circumstances, fall short of what is expected from high-germinating lots, the production units that are sampled and tested, traded and used in many countries. A more complete picture of quality is given by comparisons of germination progress curves. These are indicative of rate of germination over time, as determined by periodic counts of radicle emergence, and give a relative assessment of what has been referred to as 'vigour'. This attribute can differ greatly among seed lots with acceptably high levels of germination in the standard test.
Evaluation of quality beyond the standard test is the subject of this review. Other aspects of quality, such as genetic identity and purity and freedom from pathogens and pests, are also important but are not included. Vigour tests have, for the most part, been developed empirically, but all tests, we believe, can be explained in terms of an ageing/repair hypothesis. Evidence is presented for this hypothesis to provide a 
